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(57) Abstract: A propagation estimating part (1 03) uses a reference signal of propagation estimation, sent from the other end of 
communication, to estimate a propagation environment This estimation result is sent, as propagation information for reception/de- 
modulation parameters, to a receiving part (102) and a demodulating part (104), thereby removing multipath components from a 
received signal or performing phase adjustment and the like, in accordance with the propagation information, to output demodulated 
information. 
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bT 2 if^^T* & 3 o 



WO 03/073689 PCT/JP03/02174 

23 

i-5bT^e>tbfca^wt««k (wi~w4) t&mmfrmmm. (wr 1 
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T>^9 0 l*^^ff^nfe^M«-^^^MUfcg^ttl 0 0 0 

ioo i^t±s*-rso ^tttB^u ioon± N fcmvmm 
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S r m= (H' -Wb) • St_b (15) 

20 IEbfe^^^MM*fra©^4 0||ll©^J|i^^bfe%0-??$,So 
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mmcomm 6 ) 

±mmm<Dmm 1 ~ 5 u^tp^ b£ 7 v—hmmt^ mi 2 < a ) 

012 (b) ©»#fck 7 1/ — AfflbtifclpT* — $ 7s h U-A (ifcWiM— X h) 
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MWl 5 1 0©$iJfHii*:«llI7T^bfefsWJW7 0 1 iil^— TJ*5o m 

Tv^*flBfc— set-So r**)v&m.m$>z>M&*m%-%o 
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io ii**si7ci:^§ J;a»Pb7iD) 1-3££TSlf§SK©ft±#m&#)£o 
15 |2 0lt *mm<D3&1& 10» fiigf-e & 5 SM^S 2 0 0 0 ©flteR 

eawt^au 103^ &mm io2*e,A7j bfc^M^a* 
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z(D£?iz s *mn<Dftm 1 o <Dmm mwj&wMm-> * ^ a \z xtux, ±m 
mrnmm 1 o^mzm^x, mmMB 103^ eawftjetiwa*^— * t 

2>tt%^ mm'mcD^mmm^mmmn \,xmm -r s z. t.&x zzvx, 
5 mmteJz*?. u^-< *mi%-t&zt&x%2>o *mM<D%mio(Dmm 

*) mm? % z. £&xf*%(Dx, wM&<D$>zm.mmw&mm?z z£&x%%o 
(mmmm id 

m2 ^mfcommi ifcis«ft^^^iif2 10 oomm 
10 *7si-tmx%>z>o &3b\ 121 1 ^m— Mmxfo2>mfrizi±m--(D&-Bititvx^ 

xm 1 t isxmjj-t&o z.om^tzim.mm^^riht^imh lt. 

15 &mtx&t)s z.(Dmizt^z\iix^mw^^^-^x^}iznLx, mmxg 
fe\sfcft^mM s ^mx&2>£^5mM&&Zo 

z(D&o^ nmnvmm 1 1 (Dm.mmwmfm.m^^ a iz <t*u^ ±m 
m^mm 1 j&vmmmm 1 0 (D^mzmzx, m^hB io5ii, mmm 

20 mmmm 12) 

M2 2f±, *^ScDtT^ 1 2 ^^51«^tt-C$,^§^«2 2 0 0©$tfft 

^tit^So E12 2ic*5v>-r. eii £m— mffix&zBfriztem— 

25 mfr*ft^xmfcwtm^*tiij3~tz>o 

£bs»2 2 0 2j±, ^**jm<Dfcmmm%ft-^<ftL, ^fbufc^^* 
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ijaa^nfei^^sitt^^^ U :FfcI^ff£;h,fcM^ra±£ifc*lE■r 
:5^fcfcJ;e>^— ^Mlbtti^kStebTfcAMo #^Sfc©fl£JiB 1 2 © 

mmM&m&n (mimo) m-^mtm^xmrn^n^m^^ 
io mm~asifex&2> 0 
ms&cowm 1 3 > 

^mrnmm i 3 fc&^-t, ei 2 3 ^M^fi 2300 ^-rmx^> d . 

02 4^ ^g{t^S 2 4 0 0 &7jk?~mx$>2>o HI 1 ©§:M^g 10 0 

srjf m 2 <Dm&m mm 2 0 0 tm—mmx^^^^tm—on-^^n^x^ 

15 ©M&#m&ir3o 

SfS^R2 3 0 0i:o^-cp|t5o 

frmmm^mtiir&o n^tmi 0 5&e$^g&A*b^©^m£tttHb 

— >*fflv>"riiiJ?©^^ (^-fv^u— 7) . *;Mif#©«] (^>^3=- 
mi^M-^ : &x*bfe^m^t^-ri>'i' v—y^tr-yizm-^g? 

—^mmoMm^n^^-f U— M2 3 0 1 ^ 5*>f ^-/flf^A 

25 ^bfEig^^^^-rs^^^^^^^— >^s^^i^*^tt7c®m© 
{g-^-^^rbT (^©^n-^^oT^^ijffiif^-^©^) ^i:^ti$a^ 

*0-r^5 :: ^>^^-^g|5 2 3 0 2^ ^V^^OT^A^UkMS^W^ 
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mz, jassassf 2 400 iz-o^xmrn-r^o 

-n2 4 0 1 i:, 5 s 4 V-7*m^*Xj3UKm^m®mzM]foT%>^>? 

T^^gpf-rscfc) ^^^fs^^a-r^7 :r /^>^^i'§P2 4 0 2 ? 

^ib-f2>^^—¥ffi2 4 0 3 £frt>te%, 0 n^tm2 0 5 (i{E#t»^*A^ b 

^©^^amb^cDfe^m^ (mi?—?) &m*u fc«j«gi$2 4 

it^^ffi^U ^fbg!5 2 0 5l±7*—<P%XJjT& ; b<DX%>r ) , m^fc (:n 

^-fbtt$g^tB*u t 1 — ^^A^bs^^-^-^m^-r^^v^— ^2 4 0 

5 ^ fi^^#*A^b^©^0— MI&*bfc^>^^-*§£fcB27 
20 -r?>^>^^^$15 2 4 0 6 ils ^>^^^^©)II)¥^m^©ili^^#A^ 
J %4hmm*Bij3-t&'0* <J— 4 0 7h^f)^§o *£^M3 2 4 1 0(± 

^<bm^*A^bm^©^i®^S£b^ii{B-^ : &i±j*-r^^!TO2 1 1 

25 bSP2 4 0 mm&^J h^X^tlftSRF^^tB^tSlfi 
£|32 1 2 £2>>£>&So 
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m&mmw2 4 o o &wi 2 5*<Dmm£t%*-c&2>&(D£vxwm%: 
^mmo^m 1 3 ^*5}t2»^s«^«2 4 0 ocomm^^x, m3tm— 

*5<o 

Tl^^fb^fir^^ ^>^5^£P2 4 0 6 tiot^V^^t U >^ 

' tmtDtu <4>#v—rt2 4 0 7fc«fco-c>r >*v—v>trififTt>tis £?b 
T^6nfc^'fb«f*i)S33&MSs8saB2 4 1 o^m^tu ^^2 0 s^ta 

awifk^u 7=-r>^ u-M*2 4 0 u— ^ 
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v-ym-^*m±)T2>o 74 >* v—ym^it^^>^^^^2 4 0 2izxij 

(0) &I2I3 <DmWX-%>2> 0 
10 ( 1 ) SitM : ^ 1 

15 fE^^©#mam^^c^v^E«^-^^m^-r^o ^ u— ^2 4 

0 1 N ^1>^^^§U2 4 0 2. t=-*zz— ^g|5 2 4 0 3 \Z*MtofflHfflffi^ 

20 ( 2 ) mm : 96 2 mmm^mm 
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( 3 ) mm : n^im^mm 

Si-ffeMfc&lM:, ^<mg& 2 4 0 9ti (2) tltttiHM&i?* — 9 £ 

5 i-r>gP2408, 2 1 2 £31 R F &%&j4b{&-%r £ UT 

iflfcfefck 4Wflsflt«S«-rSi:5MMfcWaP2 5 0#gmfiB2 0 2 S «M 
2 0 4%Ii;TRFfit^W^^iitl)o 8»ftsW2 0 7t±8M!«^ 
£ (1) T^fefc^^b^;*— *£fflV\ 7*>T>^U— ?\ 5V* 
id ^3— H©)lSt:^*ffv^ ^—^^m^ir^o 

( 4 ) $fg5fc : «Ht<fb#*£» 
4fg*£:fc Wt\ 4W^baP2 4 0 9l± (1) T'f# £ ftfc^-^-fb/1 ^ * — # 

&o ft^4hmm&mmmmffi2 4 1 o^trnti-zn, ^fi^>^mm2 1 1. 

15 x-f h«P 2 4 0 8 . 2 FMt^ftifi: bT 

atfUSfck «P#-fb«-^*S«-rSfcS««ilfiP2 5 0#g«*P2 0 2,tl 
SB 2 0 4*aDTRFt§*!tii^i:«it«. «'fbfiP2 0 7(±mfSM 

(2) Tsfca&fc^F-^fb^;*— *&fflv\ ^-r u— ^ 7^^>?3-^, 

$m<Dtete i ©a&iiifcflii*-^ $awbs& 205^ fittmmo^tt <fc 
25 fcttmrnrnzm^xT*— ztem^it-rzox, temwrnizmttcmMteft-^ 
1 3(ommmnj&v t M.mty^A\ l zxti^ m^oxoizn-B^^^— 
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. 3|s^S(B<Z)^«{9fc:j3V^s IM2 5© (1) i: (2) (D^M, (3) i: 

20 m^tn^hm-^ii^m— ©7*- -vy h_tic:@au ^^^-^©siiR 
£ j^±©M^*5v>-cfe^^ p< — * tijfe bTftasm-^b;^ p< — 

75Slft (QPSKs 16QAM) ^ CDMA&^OlfciMW&fcasfbSHi- 
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mnmm i 4 ) 

10 EI 2 6 Jl SM^S 2 6 0 0 O^tfiRS^t-ET?* D> Efl2 7fc fcMt^gB 

i o 3©«/$&^-ri2i-T"<fc&o ei i stria 4 aim! — mi&-zfo&ffifrtei± 
g«it2 6 o o£-o^T»§-r&o 

10 2. Gtimfem 1 0 3. ^fbSP2 6 0 2J&XF'1MMU2 6 0 3li, 

15 sm - ®$m 2604 *mm?Zo 

^fbfiP 2 6 0 2 StmWSS 2 6 0 311 ^fb«tBS«P 2 6 0 5 &«ffrTSo 

(mi?-?) *mt)Tz>o 

^M2 6 0 3d mihm^*AJj^ti*&mLfrii£m<DiM.mmm. (is 2 
eaejfcesp 103 to^rss^-rao 

25 # U ^BS%*aP 2 7 0 2 fcfc 1 ^Mffi^P 7 7^fM t iBfflMM»*X* u 

i^7i3^rP7T-r;i/^e>iB*BgiM^^^l^*bfe2^3i5irD7T^ 
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5 fe^^^Ji^^n^o c©iffg^ smsi* io2s m<hmm^2 6 o 5, 

2 6 0 l^A±)£ti& 0 n-^4h%$2 6 0 1 X*teXt)£ntzfcWm 

tsnzo mm2 6 o 2itm^nr^mmmt, ^co^^mt^mmwm 
10 2 6 o 3 «s ^fcfeawMR ^eawwHW tt^m \stz.®m^m:m v> 

15 ^<i3s §{B«^2p£>^J5fefr (fc£;tf£v;i/^xj&&&£) &m3*-tZ> 

m^m2 602^ fem^mn^teMj&T&#y7°&%i<D^-- 7;i&mMvx 

20 m^tmm^^h^^m^L^-r^o 

&ffl&m i o 3 (Dnmz^xmwirZo 

25 mMynyrJ fr<DWlWl± 

Ds (t) =2 (Sr (t+n) • R (n) ) (20) 
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Sr (t) =2 (St (t-n) -Pd (n) ) 
= St (t) *Pd (t) (2 1) 

Ds (t) =2 ( (St (t+n) *Pd (t + n) ) • R (-n) ) 
= (R (t) *Pd (t) ) *R (t) 
= R(t)*Pd(t)*R(t) (22) 

10 AR (t) =R (t) *R (t) (23) 
&m^2>£ (S2 2) li 
Ds (t) = AR (t) *Pd (t) (24) 

15 M^jO^fc (t.2 3) CDgBffiMMifcAR (t) t = 0 (0^t< 

(82 8(a)), z<Dtz®, j^-ammmm^ >^^^t^Tm^wmx, 

M3*#l©;8Htfcfci:g&tK gB*BHHli&AR (t) ©t * 0 (DBftfzjs^T— 
fetl±&t>te^ (02 8 (b) ) o £©<fc-5fc£B*SI§gli&fcfc>f Wt;K*Tftt 
M^tttUIjl7 , D7 7^;VDs (t) 

(ifc2 0)T'^£nfcM!K Cd^feSirDyT^^tKi, 
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tfesafflMM* (ar (t) ) <Dmfr*— ^7i®7-D7T-r;i/^f)i^5fe-r^ 

£ £ fc N sp^b»JfSP 2 7 0 3 fc^WCs «l«feiaa[J¥bfe^* ( 2 

10 mmmm l ©$JJHWrax.-C. ^fb£|5 2 6 0 2i± N ^a'Jr-f •7 s —* &*Wb 

So ££x *l©tecD7B^l 4©M^«&TF»M^*7 i Afc:«k*U£> j^Bft* 
g|5 2 7 0 2fciu 3£SPM-^©M«aSt^*l»*-rS©^ ^m^©Jl»?lfe& 

15 1 4 HI 2 6 ^WtS» 10 3^026 

i:*t^itia5 2 6 0 4i±^ti^tip3tb-r^M^gl-^^tf^^* s Rr 

20 (mmvfifm 1 5 ) 

ia 3 0 *naB0^«i 1 5 <Dmm&wtztftZfcwm%& 1 0 3 ©«^%^ 
bfcia-c**o eawi^fiu 1 0 3 b&jM£*& 0 1 tm—m 

A*y77 3 0 0 1 {i®5E^*D 7 r-r BWatt u Mi/S^bas 3 0 
25 0 2t*fB*a*tifc>iaE7'D7 7 , >r;i/*3— p^y^ 3 0 0 scp^^^b 

SfcSittbfcn— K£tti:&U ^gtiftSP3 0 0 3l£^# hfrMlHhZtiltn 
— K*X*bi©3— Ki:^J6;-rs«F-9-*3— KT'y* 3 0 0 8 ©^teiSft 
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§153 0 0 7 36»t.*»4W*fflAU iB*@TO3 0 0 4 ttdftftflraKftl £ A* 
L*©gBffiHW»*titfjU ii^ffSS 0 0 5 (in- 3 0 0 8© 

^300 8{±^^ h;i/M^b©^fc#^-rs*^b^^ h^^n^/fo-r 

<b^# h;v|&jjrtgB3 0 0 6 J:^il^«t5^W3 0 0 7 ^?.^ 
fc«W£^B 10 3 ©■W£fco^TBilJI§*-So 

sfifls^*; ^y7r4oit:iD — maw * tu CD &mm-%mm t mmm 
io ^^^ai&iwfip 402 &m±-? %>&mm^m tifi^ 403 tx*^ 

^W^J^t?^^ SMrn^T-Y;i/^5f<to^o Z-tit>mmyn7T4 
M^^77 4 0 1 i^J: D— B3fiM£;**u ^ h;kg^fbSB3 0 0 2 fc^^tt 

£<> asp«^^j*s*ft«P4 o 2*»&m*»^nfeafcsM-^^j»±x sb*@ 

15 SS3 0 0 4fc:J:oTSBffiM*s«^^tL j e©fll*s«a«||¥«5 3 0 0 5^i: 
?^ai^tL§o ^ h;i/M^fbgP3 0 0 2(t A*^tifeS3i7 , n7 7'f;vi;n 
— 73 0 0 SCftSl^b^ h;i/»JWSP3 0 0 6©#^ h;i,£© 

^hU^>^**«HtU ^©ffi#«/JUcft£J:5&^ h;i/^a^-TS^ * 
(Dm, §B«3 0 0 4fc:«J;oTilB<ii8Mifc* J S^*ttfc^ 

20 V^T^ HJ **$SJ**fr"5o ^ h;kfi^fb£fl3 0 0 2t±£©«fc"5fcbt:3SiR 
bfc^ h;i/zi-h'^ffl^-r2)o 4W*tft«J3 0 0 3li, ^ h;i/g^b$P3 
0 0 2tftHAl/fe^ =i— 3 0 0 8 fc&S^tettfflS 

300 7*&^ii&^s^*a^beiiwt^fiMR*tH*-r*o 
25 $m<DMm i ©«f*fcijp*T> a^#«3 3005^ ^ h;u«^b©i^ic 
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3^ h;i/(3gB^IK«AR (n) £^fGh&*K (ifc 

5 2 0) t-M?)^Ds (t) (n) fcfe&^tvTSci^rf 3*# s 

m#&ff 5<DfrXnjffiX& »K ^t^liWqrt^^?, i:V^ofc^;#^^ 

io 

1 6 ) 

EI 3 1 ^SteOTfctl 1 6 Id^^g^g 3 10 0 ^EJT«fe 
HI 3 2 {± s fcWiMfeU 10 3, 3101 mf&^it&H 105 ©flffffc^ 

-ria-e&£o mi tm— mfcoffifrMtm— (Dn^nvx^(Dmmi± 

15 fB&tSo 

&tzs mm&m 103, ^*&sb3 1 0 l&xmwm 1 0 5 omm^^ 

20 ^^^b^ajfg^-r^^^^v^T^bfc^cD-e^^o 
mkc, ^aai^su 1 0 3 iz-Duxmrn-tZo 

7^77320 1 fck A# bfcSM(W&— tt— iSKRf**" So 

25 n>#;W*3 2 0 3&> -i^^^nfcSMM-^t^PM^^J^a^^ 
?RJ¥bTfflSMiS*m*-r*o 

^5/773 2 0 4it mH£*ifc*§ii2i^!i&— mmzTZo 
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i o i iz-D^xmmir^o 

5 tRT&o 

ft-Bfcffi 1 0 5 fc-D^xmMT&o 
V^trfihU 3207 {±. zr— KX«y ^3209 fciiB^tifci^fb^ 

10 n^mkffl 3 2 0 8(t ^ h;i/M^bg|S 3 2 0 7 -hm±iir & n- K 

-r^Rf-M^— y^vz 3 2 o 9*&a^u m^j-r^o 

-^B# Rfl F*] £ S * 3f f £ £ cfc D lE^b ITfeJo 

D»^^7^7A^to i33{^^M.^*5!3 N 3§HB$S1B2 0 OTfck 
»ffl|-9^J4ftlAffi 3 3 0 lf^^tifeSfif^J^ *-r^*aMRS7>f 
;i^3 3 0 2(3 < toTi±}^-^©^7BJ^A s ^^ti^)o £ (Dimwit, ^MB3 

3 0 3tj;otaiifcM*n5. »f^nfe««(^ m*-&mm. ®$t& 

25 ZTmmtStiZ&W&SMl 3 3 0 4 SltTgiSf 1 0 O^fcSljt-TSo 

if 1 0 0t?^ *-TSfllSP3 3 0 5fgi*^fcSM^R ^WJPS 
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£*i£o gmm^±ffi&mm£tiiz&, «W3 3 0 sxmmm-^mwmm 
330 7 &mx?&gmm^%k&it<Dffim*&&>. 0 o&mjjhtc 

SJpIWJSiHJtSo W.±0^fcoV^> «Sffl^tlftllt5 0 (ifcl 
7) -^x^tiS^gft^S r (t) fcteu ttttfiUIB? 4 3 3 0 6 (Fr 
5 (t) ) #H£*lTV^**>£>. 

S r ' (t)=Fr (t) *Sr (t) 

= Fr (t) * (St (t) *Pd (t) ) (25) 
hteZo ^2 5©M«fSt (t) tt»ip{f#^iJic^«7^;i/^3 0 
0 2 (Ft (t) ) %m.m\sX^2>ZL£.frt>s 
10 Sr' (t) =Fr (t) * ( (Ft (t) *Rs (t) ) *Pd (t) ) 

(2 6) 

x&Zo H7 , P7 7^;vW5ti^ rnvKDm^^mm^rmnRs (t) 
t o*a mmw ^^-^mm--t zztxm^tiz-frb. 

Ds (t) =Sr' (t) *Rs (t) 
15 =Fr (t) *Ft (t) *Rs (t) *Rs (t) *Pd (t) 

= F (t) *ARs (t) *Pd (t) (27) 

fens dfcfcfcSo ?L(Dm. f (t) &mt/»M7 >r 3 3 0 2 

1$M&7 4fr# 3 3 0 6 fc©^J#ftt£T!3S;**l<&'f >/i;i/^«F7?& ^ CIO 

7-<;v.^^'ffi^^MPS7w;i/^i:^cfcfc-rSo — ^ ars (t) \±& 
20 Jp«-^^JRs (t) ©SB*IWM8E£j*LW5o £©£*£: bTJfc»&;h,fc 
U2 7)(iSBffl«Rs (t) CfeWPd (t) &S*LfcOT 

*BMIi!ifcARs (t) SJft^rttPd (t) 

-f 7»fro fcftte tmmx$> £ z £ fcfc So 
25 feiM£Pd (t) 4««aR«tti:bT%itfc»^ F (t) fcX-oX-S-TL 

0O*«n F (t) 1/2 f bw~+ 1X2 f hwOftMBM? 4 K$X*b 
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Sfclfe^ f bwT-^WJPfi^tufefe^tSPd-bw (t) *L 

So sweawcirosiwe^ fEl#tt®)i«#t}i i mh z w±©^*s 
4l7f*Si:i:i(»&> ->>^;n^— h ifi 1 MH zJ^±cdmm^^v>t'-Np^^j 

sMtflr^^&^fceiiMtttDs (t) fci± N f (t) T'#^fetbs 
j^^^(3$ijpg^nfcfE^'i*^©^^^^^^ ds (t) &mwk$i 

3 10 107-'Jx^ig|5 3 2 0 5fc<fc^t^M^>^^tS 

S#«kWiaiSP3 2 0 6CJ;^ fc$^t£©£g&J&&£'i>&W^;* — 
SBSf 3 d i: t^So Mtttt £ fciu EI 2 9 fcetKWte £ sfc® 6 tvfc 
Ds (t) (DW&&7Flr 0 ZL<DW&£7— V ^&bfcM-#2iyaj£EI3 4 {c^ 
15 -To El 3 4 £*5 tK ^ i 2 03**fc»&OTJ##i«Sa&3;h, 

T^S£fc##*»So ^«-T5^EI2 1 0 0l7->7-;i/X 2 

^^©M-^?!^:^^ 1 0^JK©l§fil7:gl31#WtgT-&3-££^b 
T*5Ds d © £ h 6 iftfI«T^^ h;k»^b#TOfc&3c£::£: 

nmoi&m 1 ©$uton;LTs 3iont ^asauM* 7— >; ^« 

tg« 0 * fcx *^6te©BJI8 1 6 ©aiM^g^MM 5> 7 A £ £ ^ 7 
h;VS^b«|5 3 2 0 7& £&SB3 1 0 1 fcTfca&Jt^^— UaiSaftbT 
25 ^g&^&o^&ttliibfc&fc:^ h;v«^b-rs©T% ^flc^I^t^T* 

Mi/S^baswf&fcfciSo £fc> *ius©^ 1 6 ©iiM^gwsM^ 

7^Afc«fc*Ui. 7— i;x.^tfebt^^l&©^*^*RbT^'fbf 3©"Cx 
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HHt^SP 10 3 fc^-^bSB 10 5 i:cDlffltc:#X-rsci^^ *«&WWHb#*r 

5 *^kb©^b 1 6 ki^T&s mm 3ioitT7- u^&tfc&ffl 

l^fcv ^ti^PS^-Ts flfefc^DCT (Utifc^lM -P. 

mmmm 1 7 ) 

10 HI 3 5 fcfc N *HSI60^JB 1 7 fc^^^S^g 3 5 0 0 0#tfiK£^T®-e& D . 
El 3 6l±. 2^HSS©?F^1 7(l#^SIiS3 6 0 0 ©«!/$£^-rEIt!&£o 
MM 3 5 0 0ii, lir-^^MfWDits g#figf-£©M-#«;bfc: 

15 Sftfl-x ^f^«3 5 0 OteoV^TB&WTSo 

5 o i i±m lstm?*— ^p^^b^^^;i/i&^0^^^;^ 

?M(B*U &M5 3 5 0 3(^5=-^^;^— ^^^-^^l/fc^-rslfefifcWF 
«»»a^*3(tU«lttafilS[*ffV\ fe»H&HW«P3 5 0 4l±f I^Mt 2 -* 
20 *X*bft*;i/«t7>T^*»ttlU ^SP3 5 0 5 fcfcjfcfiMS^fcT' 
>rt«^SUf^bfc7>r^-if^liliJU JIIS3 5 0 6 ttfiefr 

tti*m^£J3i^Si&i/*i | !@u r>^«3 5 o i i^nj^-r^nom^ 

^aiI3 6 0 0 IZ-D^TWiffl-t&o 
25 7>tJ-&3 6 0 lttg»RF<H*tUAU SMSP3 6 0 2 fct^ff RF1 
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u mm 3 6 0 5 \±^^^Mm^^x± Lxmm^9-^^jvmmm^ 

t±s±u ^773 6 o 7&^**jum.mm^*--m&%fLm2 7 : -#*iAi±i 
5 u jrb^3 6 o 8i±&mmjjmm*xt]^<D^$%i:mhTmi^r-* 

3Hwilff3 5 0 0StF^ftf3 6 0 0(D9hmz^T, 12 3 7 

io ®3 7x*i±, mm^m^m3 5 ^in-^^-r§^^^tsft^ff^Ei3 6 

(0) ®m<k 

( 1 ) mmm^mm 

(2) Bg^fg 

fc«NBtiitta«fi**a*t4. swim a««-9-*aflibfcs« 

25 ^^^;i/oj&*3 (5^*;i/A, 5^*;i/B N ^*;i/C) „ 7 

>^©8c&4 (t^^k ^>^^-2. t>^^-3s ft^o 
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ssiKgp3 5 o 3^tmm$tis mm*mm3 5 o 2fr^x^%mtm 
e»JW3 5 0 4it MM^iii (i) iz&^xmbtitcfcmvmts A 

zlzxi±, mij<Dmm^mm^mm:-r^mz-^^xm^o 

5 : -^^;^ccDm±r>5 : -^^;i/B©m*>^^^;vAcDm* 
7>^±&m*m^xmti*®m?2>J>teiz-D\,\x, gi3 8»^»ic 
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Ar^mmm^m^^titc^>^^ Stl~4liMRFf^ Srxii 
g*SRFOT> h l~4{i{K«^T-fe^>o IWfc^bfcl^»3 5 0 

5J± N EI3 5^lf^m,m3 5 0 5 5c:*i^-r&&©-£&?K ^^Hftiftte 
fSc 1-4 £T>er:N£ifcC 1 1~C3 4 £©?g#i£|i§#£^bTV^o (31 

5 {HgP&#P&bT&&) 3tv$>©ll#^»i-a-ri: 
S rx (t) =2 S t n • hn 

= 2 (SScm-Cmn) • hn (28) 
T-4if,ti5o »«^JH (1) ©Si^fCioT^fehl- 

4©{fifr^ CI 1~C3 4©te£W«ErS£fcfc«fc!>:r>^Ar^gte£ 

10 n*SM^S rxfc:*s^*SfiSm*4^^^;Hfi«OTS c l~3fc:oV> 
T^fcHBmrtfe-e&ao its C 1 1~C3 40ttll$^^t§fct»J 

mK^^^^A (Sc 1) A l~4^?,M$tlfefif 
15 ^^TAr^rt^l^tfeSctaCCl l~C14^ffl^tls 

;VB (S c 2) Wtaty f«^tt5<taCC2 1~C 2 4##tB 
£*U *-*jM/C (Sc3) tibt^t^^A^ft^^CtO^PI©! 

20 ^-l~4t:^-ra7 , >7 1 ^-«-#*s^^ttSo T^^M^l^ MMBP3 5 0 
6TJ§I»^^tvm±iliPi^tife^ T>^^-§P3 5 0 l-ZffiMiSfr&o 

£©«fcbTffi;b£ft;fcl«^«-5fct> ^f^S©^>^^3 6 0 
•ff£*W *OfiiRFi-§diaiSli3 6 0 2^£:3ifcfc!£nSo S«SP3 6 0 2 

25 MOT(*«iJC§l3 3 6 0 4 tAA^tU ffitm-5*»fi8B 3 6 0 3A^ 
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3 6 o ix\±, mmu3 6 o 5i>»6x*bfc^-fr^;i/«[ia#-^*— 

«KrU ilr-^iUTai^o «2rtfttti»3 6 0 6 J±^*;i4fcffiM-f 

^3 6 0 8^ ^■^^;i/«7>F'ltfK'r-% : ^.?>tl^m^ii*i:b^b^ ^omm 
^^^fe^t^MTJClftil b £nfc^«g|bSg 1 t*— # h b 

jSHg&«3 5 0 0^Ufeilr-^}*§iiI3 6 0 Offlr-^i; 
10 bT^££h#qitg£:&^K #£SI2^-*fciu ^f^K3 5 0 0 

g3 6 o 0(Dmxm]&$ti&teWffi*mMmizmmLfcmmx&&rc®, mo 
&±(Dmmtem7L, ^imtomm^^xms 9-4 2^fflv^i»i 

15 ft 5o El 3 9(±«S«i:b-rcD^feSo •ff-^-S c l~3 0ffiM*SC 1 
~C 3 tJ;!3WU MOW 1 ~W4^fflV^Tf^|qJttflJfP^ : fT^^J^^bTV^ 
SolM3 9 tm3 8T*{±s EI3 9 fl^T ©T^^MMbTlRj— ©Si^jSfc ( C 
1~C3) £iibT^5— ^ HI 3 8t»i±S c 1-3 t^tt7>r^fcl 
c&flljK (CI 1-C3 4) £^bTM^3£5&^^&oTl^o EI 3 

20 9 0^(^T>^^-^b-tIU— ©»^$t£M^/fe:|§-£r> J£fcfl'l4T#X.£frb 

H4 0~4 2kfc> ^©^mi-^t 3 

^ifti^bTs #fs#cDm*^^fflv>fc*©T*$)D A9i* s . ^-y^h^n 

^fC5K©lgg^m*^bTV^o EI 4 Ofc^ 1213 9ff ^^tt^bt 

25 ^oi4o d . ±x (Dm-^rfrttmmmzte ^t^^ 
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to mmm^i±, &7>T±teM\sxmtz%mk®m.^*m-t 
5 t&t) (Drnt/ttttt-ox^z (#ep) mFn&mte%> t&mmi} (Dtmmft 

&tz, M3 8©1»C 1 1~C 3 4izX^X, gmmiitfO htz2>?)\/ 

io (Dzj]s&*mm?%z£tpmtx&zz£&^bnx^&o zzx, ^mm-^- 

(#|J;U£S c 1) ^^lAl'l4»^J:oT. SMte«£;fc^T+#ft^fm#k: 
te%>£5teffl'MLs — (iiKScls Sc2) gfflffll 

fcfMffiJt-So Z-CDXo^ n (n^2) l©7>T^f.mti (m^2) Hi 

20 {cM^^tifeOT^^-To 

El 4 2Tiis Wt'^^tlfc^fl^ (S c 2, S c 3) #A©*gmJ£;&H>-£ 

g«ra#<£<fflJ»£;tvrv^— liases tifcflr^ (s 

cl) (*+^SM«** 3 ^#e>^^TV^S^AS^^tlTV^^o -iTM* 
t± N S c 1 fc36©t:^*fll«*. S c 2. S c 3 fcrfcfcSgfeUf $g (35W±MT5 
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$.^fetbt*s c i~s c 3©irn* s s«-r^^tsis-r'fe§*^*i^pr 

mmm* © » * *m-t a i: t? -fe # ^ u -f £ * ^M-r a - 

io mmcomm i ©^^n^-t. 5^Mw©^gp3 sosit ^m©^^^ 

o 8Bu M^^'eass&^jgfibT#fc5a^^sMbT#^8S©isjis^©j£ 
^©jtusigjRj; i ^-#£#£©^> m^mommmm^m^xm if 

*^Ste©^«gl 7©»«^ii;£tmfg^X^Ak:£*U£ % 
fte©gM^T{i^«S#tt^M*5^«)fc:iEmi3;^MT*^%i,>^T^^ < 
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* ;i/ r £ b t s * ofti* u t ^ * * ;i/ s ©ft-^m± & t ^ 

^r{±^ IHtfi fc: bt ^ * * ;i/ R ©*iPf£*B izM bT 5=- ^ S oSfftlg 

bfe?5-ra**)#^&n^o 

ctucis&tv 0FDM3&:if©T;v^^"V»j7'#-9fc'fe3tfflRrtB'e*«u ^ 

> £Ob dp ^ U 7if-C & RTtfeX *» § o O F D MMff i-*3 V > T fck JfiMfcx 3£i£fSt 
£> s I F F T N FFTtSI^ 5^*;V£i7":7^y 

^atcn^^prtg-r-^So o FDM©i^ fe^i**^^^ y ^©m^ 

25 #0SB6©J&«i 1 7 ^^v>Tv jUirrn 7 t>T ;i/tcfi^«g1-S^ s 
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mmomm i 8 ) 

*^6te©^JH 1 8 {is ±fBHSfe©^ 1 7 -£!ftBJ3 bfc»§* £ 6 fcifeSi bt 

10 04 3 fcfc % 18t«* & & £fit&B 4 3 0 0 ©fitj$ 

*^Tia-C» El 4 4 «u *^aB0B« 1 8 fc:«3jHS$&fiT?ife£$£gB$& 
144 0 0©«lfi8*^-rSI*e*ao &:fc\ 0 9^0 3 6 fcEMJfafrr&alfP 

*»9iO*MB©^» 1 8fc«*»«««T?»*Sflt**4 3 0 0it 036 
15 ^^-r^H^©^SS©^«| 1 7 ti§^«SI3 6 0 0 fc*5liT\ gftSB 3 6 
0 2 (Dttt) D ICSM^ 4302 a, 4302b *W U MJSW 3 6 0 4 ©<ft 
foDfca&*i£iJc6B4 303 a. 4303 b^U «M3 6 0 5 ©ftfc D 
iigP4 3 0 4 a, 4 3 04b^bW5o 
gM£&4 3 0 2 a^r>^ffg|54 3 0 2bi±, S:«^K4 3 0 2 fcttfifcUT^ 
20 So M^4 3 0 3 aS«W4 3 0 3b|±, &ft&C$SK4 3 0 3** 
f&bTl^o mW4 3 0 4 a.mmMB4 3 0 4 b{±, tiit4 3 0 4* 

SteSM 3 0 2 alt 7>rt4 3 0 1 a4»6XAb&SfiRF<lf 
tiH>i^t>*M»^bT»M4 3 0 3 a-\fcjB;b-r£o 
25 g(ggP4 3 0 2 bli, 7>r^-4 3 0 1 b7>£A# bfegfR FM^*II±? 

Ji«iatJ c isi**a!tftbT7sa£ffc«P4 303 b^tB^irso 

3&teM4 3 0 3 atis SMSB4 3 0 2 afr£> A# bfe^ilif 
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gp4 3 o 4 a^m^j-r^o 

$mm34 3 0 3 bf±x g©g|$4 3 0 2 bfrb XJl UfcSfif i:f 
5 g|54 3 0 4b^tiiiJ-r^o 

mmu4 3 0 4ait mfcm&A 303 afr&A^bfcft^^tsaM 

LW*:M/«^#*3«^riH»4 3 0 5 -sfcttfj MMftJTO 
4 3 0 6©m**i^«-^fcbfc*«oT«Hfll^*«A|fttHaJ3 6 0 

10 mm 4 3 0 4b(i, m&&&4 303 b7>£A^bfc^*;wM-&mi$ 
\sX^**)is&Mmttmm&tftM4 3.0 5 ^m^-rs ffifMM 

4 3 0 6©tH^;^«-^l3bfe*SoTmiiOT^m^i±igP3 6 0 6^ffi^j 
a^^«J4 3 0 5lt jMftJfflttM 3 0 6 frZXJ] UfcW*&f8OTfc* 

20 z-stmrn* i^te?^ r—* ) &msi • ^-rs «t 5 

«3«R^J*«4 3 0 £fcx flimmitf 4 3 0 6(t $&gfltfg 

a*a£tLT^&M-^ : £^{sbfcT>^4 3 0 1 a^ 4301 bO««^* 
S±tftffiSB3 6 0 6^ttiX£&%fcto<Dmtt%7FM-%*®M%$4 3 0 4 a, 4 
3 0 4b^ffi*t5o £;h,tc«l:!K m3#*6>«±e«S^*#i^-rsc:^*s^ 
25 qJ"t&&fc«>x T>^±4 301 a. 4301 b©fiii m^ZfrMT £ CI t 
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it8ngP3 6 0 8 mtoi5*—*mmm^m) T>^m^4 3 o i a 

^Sgl^-^bTtttfj-rSo 

10 Sgfejg^fcmTOSfc-C^fc&tbSo 
Srxl (t) = 2 S t n • h 1 n 

= Z (SScm-Cmn) • h 1 n (29) 
Srx2 (t) =ZStn- h2n 

= Z (2 S cm • Cmn) • h 2 n (30) 
15 S (29), S (30) & fcis D . SrxUSrx2 

<DMf&&mte%>fcz8>^ fei^7^-^hln> h2nfe^T<5o iti?. 
Srxl tSrx2©»ll±s 55 ( 2 9 K s£ ( 3 0 ) WCmnOi 

ffiao-c$ij||pitMi)o stmw&n&s s rx iT»f#£nsfK«t«^s 
■&xmmh, — ■jsg.mmxte srxusrx2 <o&&mm-f b&tbitmm 
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>ri-Ar 2(C^rbTCD«^^m?S^f5^lb7b?). J&W±W7>5^ A r 1, 
Ar 2f^bTaE«#£fc*ibfc?K -tie>©^Si^^?)tlfeB$^-e«ID 

h hiTzmmtf 2^m^it^fc^*^b-rv>^o 1214 2 fc&jtT 

J: a £ bt . ^{fi»J-e & ^ frU3 TO £ -^T-KI D #3. § CI i: X o T ^©7^ 

P^MfM*^;^ J:^(c^3o 7>f7-Arb Ar2"^^n^ti 

MWIg^^So §S7>rt©ltA s n (Ar 1 •'•Am) X*&ti&. $f&m 
grM ( S D M ( Space Division Multiplex ) ^MIMO ( Multi-Input 
Multi-Output) ) -TZZtX-s D34 2£i£^MM^:B£nfg«:^£;L^& 
oSmT'&Zo mQffitff^h (Space-Time Code) t§I 
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m? % * ^ * - * mm < & & #\ n 3 #-vfit $g *s«a-r s M&i4^*'i>i 

^JHM^T^JU (m^m^J) . V (nfxn^ij) £4ffi^T?!JS (nfTm^U) 
10 UxSxV = H (31) 

dCDlt(^P^tifeit^fT^JU (ifc^&V) limxl (lxn) ©#HfiI^ 
h;i/£m (n) MM^fcfr^'J'e&^^Jl.&U 1 ~m (v 1 ~n) ^ 

15 ^CDB^Fs u l~m (v 1 ~n) it, 

uxxH=Ax ($feliHxvx=Ax) (3 2) 

-C*&£o Axliux (vx) lzttJfoT%nmm-Cfo2>o -iSMS'l^Sl 
-T^OH^^fi^U ^MaAx=0T-$>SEI^^ h;i/ux©=g-gfit£ 

20 izumTzzttf-mmtteZo 

mz, 04 4^tj:d»W5o Ei4 4{±. m9 tmrnm^m 

25 Lfcg{fOTfr£«^©fc$mtt «*$StfT?l)H) ^Wtfci-r?>o CCDfe^tt 
&«tJftBSI3 9 0 3-^m£*U ^f&#tH£P9 0 3-e{Kttg^UHCD#Mit^ 
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1, • • p) , Ax = OTfe^lffl^h;i/vx (p+l> • • -s n) 

5 2> 0 nmu^-p b^t^mm^i±^fi^tim^tif^9 o 7fcA#£*w mm 

h;i/ (v 1 ~vp) & 5 (#J^.(i"#Mfi©*^:©%©s s£ 

10 il-TS) £*fLT^ fi^ftttSB9 0 7-e^f»^y77 9 0 4~C 

um^tif^MiU^^ N;i/©3*>s -^D^^b;i/ (vp+i~vn) ©ot.^: 

H x Smo d x vx = Ax x Smo d (33) 
20 MS 3 3fr£>;b>t>>£ £?J3, #Mfii^ h^^^tiTV^^^il^lfi^ 

J^±©eii:{i N lpt»EI4 2, 7 1> 7 6 ic^bfcJ;5&*;i'^£ : fToTiv 
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fcWbTfck a*fd"»t<B9 0 7tif5«n^77 9 0 4 

-e^£tifc#MS^ wwe^ (3M± [1,1, • • • i] ©£?&— ^ 
©^ h;i/) ©^m&#£*ite£<fc^o £©^a\ h;i^M&3«fe 

m^mm-r^m *?>?-±$m (<&&w±s2MWfiMR) ^lt#a. ^g© 

roia^ *H«B©J&S8 1 8 ©alB^iERtrM^^T 1 A fc J; ti«s ±13 

25 mMomm 1 sii^i©^si 1 7 ©^ct^.t, sag r a&snt-^#fiiteR 

t>mte & m 3 ©iftsfe-e fcfc£ffi^&©*i8l#JBfc: 3 to KIE b < ffl-c £ i\ % 
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—y*> bt-t^^m^mxo^cDm.m^^tL, ®Ktt©*^$M;fr**8i 

5 

if.mW.<DTVM 1 8 IzjS^Xtes 7>rtArl> Ar2^(sj— ©jg^ 
1, Ar 2>bs^^J©^(^J^{M*l M*2)fc^£nWT&m\>; 

(m&oitm 1 9 ) 

15 EI 4 6 fcfc, *HStecD?F$Si 1 9 fcfl$£g#^tt4 6 0 0 ©flfES;£^-rElT&£o 
^»ffi£P4 6 0 1 ^77ffl54 6 0 2J±. fc^M&tfc}gB4 6 0 6§i 

EfcLT^So ^m^m§is4 6 o i«> fettat^i o 3frt>xj]ist£mMmm 

iti !5 f«i©^t^itBUt#Wl±ittS^^"^ 7 7 4 6 0 2&xm 
20 ^.m^> 4 6 0 3 ^tH^j-r S o 7 t3B 4 6 0 2 fck IBIS bfcfettMfcJIBfc:ji& 

rty 77g|54 6 0 4^^ttfR»§l5 4 6 0 5lt M^MjIJRSB 4 6 0 7^ 
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%SSkU7- U^ftlfc^-f U— h3t-f 71s y 

o ei i5&ifT*ffiv>$>n-rv^^^b^ 105 hm— <DMi&£T&zti% 

Rimx&Zo m4X7F-§r£oteft^fc%$l 0 5 Mi/M^Hb®^*^ 

*B*iRI«5 4 6 0 3 (Jfife£#®) fck <®»&mSI$4 6 0 1 <P67obb&*$1» 
15 ttfcHtiMBfc^y^rSM 6 0 6 fr^XJi bfc^y 7 rti^S^Jt^bT— St* 

6 0 5-\mij-r-So fl»5fc4a]5£8P4 6 0 3li, — ^BB"e#e>ti*ejftffiH8*ffi 

£\ -tx&bfccfc?J3 l/0O«t^*2ttM^I±&< 0~9©J:5&#{ii«-5f 

^4 6 0 3iis ^MtH§P4 6 0 1 ^T^Wffi-r2.^(-^ ^fe^ftfe 

y *f X^fcttSfm©^ a, £ & if j; & m%&mifi&fe b & V -—^cd^^J 

&®xi±te<mfr&\^£<Dfeh\,xo~9(Dmtem&]ftfr&%z£bmzb 



WO 03/073689 . PCT/JP03/02174 

75 

3 *T" £ 13 b fcflSf^JjetffT A S o Z. <D «fc -5 *5t5*l^» 4 6 0 3li, 

jt^bfceawwiiifca^t^T^attbTv^aittsfe^ffittu m^mj; e>iM 

bTbfiS^fctf&v^SWe^bTi^o 
^77»4 6 0 4tts « 104ii3A* bfc^fs^*-* ^RAffi 

4 6 0 5lt ;ts>77S4 6 04 fcfB«£*iTA:fc bfegM^— 

io #mh mjfcmym 4 6 o 3 e> b fesg^j^m k * 6 tiw© f*j^ 

20 t§o 

§15 1 0 3 fcAA*nft«#^taS^^fc^6filll^*«l^beilR«** 

25 ttijitzo mtiztiittemmmittemmmaiffi* 6 o 6^x#£*v 

^T?*S51MSK5lt2*^f*fl9«i:bT^y7 5»fi|J4 6 0 6fciatt3ft;&o 
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mmm* i fcBaflMfcfcxip & ©mmm-^* t >^ ± i o i u * © r 
5 f ra-ttfarasis i o 2 tx* * ti&mm^r&mij zti% 0 gmm^±&ymg. 

iMj^w&msB 4 6oi. i o 2j&.xjpmmm i o 4^tB#£*x3o s 

10 £B1 0 4 1±, Sitt^AA U eJWt«*7cfc«Sft«C • te*Bi*IEs Bt^MiE. 

?>i >msEte¥*?T^-&fi s t>®L%i • awu sir- ^^j^tH^-r^o 

OTs SB5j€^*fraiftl*Silii» (EI 4 7tftfli$i81) s «3fcf&£2*i3 

fiu^sB* (m 4 7^xitmmmm) hhxmm?z> 0 

15 ( 0 ) XM. : «Kb 

20 fflmmmmm^m&xmmTZo 

( 1 ) : atiPflHHMI 
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{bmmmz, m 1 (DmMowmte nx-m b tt#& t mmom^n $ sit 
5 ( 2 ) mmm mmm^mm 

( 3 ) ^ : mmm^mm 

^©Rl-StSfg^Sftbfc^— ^^tb^-r^>off-^MM^4 6 0 7 7:fc^ 
$15 4 6 0 4 iClBft-TSo — 2STs «*«^4 6 0 3 ^R^T't^ 
20 3o -IflgMiSg^ 6 0 5T?fcfc^ ^v7T%t>4 6 0 4 ScfBfit^JJxfcg^— 

WTs (2) (3) cDBt-^a^MltOalM^^^-ro 
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it-ii&<, (D (3) ©^©^T^i-scfcjPwti-cfcSo 

5I«Sfi5|cIH tjT^ $ ft § fs «©^t£&s «5^0ttB^ m<D\y^T^hta 
10 ^T^^Ds cft*ffi«0^fcSHTSCifctt^t6T**o ISSHROT'^ 

15 $6 t>^^~ 1 0 1 10 2 &mm^T 2 OfiUl©3£flM»3R 

otbia nriiit£ § o £ ft£«i utss b femm*mu~f tc » £ 

(3' ) : SUM-^lfi 
j££fr-5» ('u-eit (1) T«««bfcflMRi:a:a*;a*iai3a«mfc%KDi:iS 

( 2 ' ) sitfe^ : m&m^ 
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( 1 ' ) : SW^ff 

5 ^sj^m^j-rso jwT©^nit± (i) ~ (3) tmffi-c&z* J2U:©<fc-5& 

mmffi 4 6 0 5 i^jtu ( i 5 ) i*fo<DWfli&i&m*ft-?xmm 
izi±^ ±ib (3' ) ~ d' ) ©^iss^j:i±siji=. —jmmmK.3&m&&m 

tfes (3) (3' ) ©MM^©— tK 

jsLhswi u fc*^HjT f±s M*. i£m.m&mp&£ fix e> #rr-r § * t?©hz y 
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fit hfcmm m& t>(Dm%.t%mm-t%zt<bmz-z>ti2>o 

15 mm(Dwm2 0) 

^mmmm 2 0 mM±T % mmzmjiT %%iw*mmm, ± b mm* 

mi*? ^ ^z/7itmmhfrmx'&z>o m±s (a) tz-^-rmm*— ^ 
xmm-r&Wi'&x&y), 048 (t>) j±, ^^-^-rmm*M^X'm.mt^m 

t%mzMhT^4h$nT^te^mn<Dmmm^# 4 8 0 1 ltv^ 

«k&fc:felvt^ ^fr«^^±b[M£/B^T&^M^-#4 8 0 2 
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mmm^# 4 8 0 3 ^t^nt^^t{±> &mm^# 4 8 0 2 izm^ 
TteWLtkmizfo Ktc^mzmtR u mRVfci®jfc£Pim<D^m*m^xm 
mhLtzm^^m.mm-^# 4 8 0 4a^iit§o mmts mmm-^#4 

5 zmm m%frmmm^# 4 8 0 2 ^^s-r^js^Ht-^iiTbs^^tiTVA^v^ 

frgfr^fitSSU ^MBCBf^fWt^-# 4 8 0 5 ^4S*^«t-^»o 

mm^tt ita*if# 4 8 0 6 ^^t?ii{tm-^# 4 8 0 7 ^irr^o ^ 
t& mmm^nvxmmm-^# 4 8 0 8 *^t?M«« 4 8 0 9 ^tt^o 

10 # 4 8 0 8 ^gibfc^m 4 8 0 8 fc^wrfeJtt 

#4 8 1 O^^^S-T^o &*Wf#4 8 0 6^ffbfe«*(±s 

a^{f-^-#4 8 0 6 i-m^^xteMvtmizj&\zfe^M*m&Lh, miRvfrm 
■^m*m^xm^hvfrm^bm^# 4 8 1 l^ai^ifitSo ^ut, 

15 S«(±Bt^b b feBt^Wt-^* 4 812 Sil^lItSo 

04 9*m^x&mm-^*mm?z>*j $.><yiz-z>^-zmwT%o ei 
H4 9 (a) cD^i/-A^(i s n-x htmmm-^tmmm-^txmm,^ 
20 hx, temn>&*Mfe-r2>tz.®<Dm^rt, ^—z^fcrn-tztztixDmrnm^* 
mmm-^(D-$m^i±±3* 2 is>#jvu±mfci,tzm-%xmm~t2>z 
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4rttfl»&tfe*P bTS^©^#fc*^tt&*'Jfl! bfcM#£^5frfr;fofcv>fr 
5 04 9 (b) ©71/- A«/#fciu EI4 9 (a) T^bfc? l/-A^©«Jp 

10 ^#^^^^^2^i±^{sm^07Sv>^^*ipM^l«J6lfb 
®««-§-©S2p £ b T IE b < miHir 3 ci £ tfi pTIM hteZtfi, W.<Di®3zx J«m 
J; o T ^ © gff H & & #)IE b < miS T&Zt ifi^m £ & § i: 

^('^bT«w-^i~a^«-^n^^s^-^**>%^^ti?)o c©«^-r^ 
*&m&m-r & ^ ^ £ % mm.mmmmm^ fa±£ & % z t & -Rsmiz & § 0 

20 EI4 9 (c) <D7V— Kmm±, 134 9 (a) ^ bfcy I/— A$t£ft0jt« 
^©-Mv^i^^fflftOT 1 ^SMIft2 ^-T^^hi: bfc$©T*& 
£<> £©IKfc«f£U 5^1«^2^bT15«^l4^iJMbTg{f^{c*5 

vNTiiftft i (D&mmjjtimm 2 ©^t e±» £ < & & £ a km 

25 mmm^r i^mm b*»-r z z t &-mm ^ & 3 mom&x it-mm ti^t 
(o&m mjj&mte z fc#>iE b < mmr* c t wm t & % t.m -o tern 
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£ © £ a fc^ *5Ute©?f^ 2 0 ^> X =r A {' J: ±13 

#Hfi6©7&J!g2 OfcrfcV^TJis HI4 8 (b) % (c) fefeVvts §M 

J£gm<DftM2- 0fcl:feMT&. IH4 9 (b) ^{iSip^ £*§^fco 

v^gamiu S49 (c) -e&MM-^&^s*- %m&te-?^xmm bfe^> 
20 m5oti, n-^frm&m (cdm) 07^-AM©-i^ifc^®T$ 

o 

& 0 ;^DyMffc t 1 — *|g^©t^^iSfi©2£afc&**bfc&© , 7?&5o 
25 $gi|6©1ifB£|gii©S^1^f3:7b\ WfflB^>««»0ra»i • ^^^^^ 

z<Dfcmtm*n\£-?z>o ^-^m^x-it?—* i~n (nfc*u5Lh©SEft) 
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10 05 0 (b) ©:7 V— AHu EI5 0 (a) ©7 Affil&tltmte 

15 . E150 (c) (D7U-Alt r-^ l^nDHDy h l~m^» 

-r d y m (om^wm^m^ii b-c&wsifu ^— ^ j + 1 ~ki±/w d y 
/way hM^^tbt^bfcT 5 — ^m^rhxm±^m.m^n^> zLt&i$ 

v > TIE b v £ j& § <fc a £ tit ^ § ci h £> N SM4{S*lRl±*sf(b 

25 t^I^^tiSo aMOTfck 7 s — *s y=—*i/>tf)K terns' >tfJW 

$ $m > > **;k 7U-i/> tfjv £ —if > 3K;i/3& if a * o?«n s 
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im&cmn 22) 

05 *mm<Dmm<Dwm2 2 K«5a^n?*5^«t5 1 0 
0 ©«tfig*^-ria-c*So m&mmw siooit m 2 t^-r*iQK©^» 1 
10 £ffis&$<BSS2 0 0 m^w^ m&mm&frm^mns 5 1 0 1 £j§/jd-t& 

$P2 1 l^tts^-r^o 

ifi£JlM(#iy#M5 5 lOlfc ^M5 2 1 liP&^UfcaHBflre** 

^^^i!3^a^sbT^«gi5 2 1 2^m*j-r^o iptu 'm&.Mmk&&& 
20 M5 1 0 it±. ^p«P2 1 i*f»AAtfeiii-t^ ^ wi^— ^tT$s; 
frb^vTJVr—*m^z&mvx&7ism7—v^m&vfemzs^ wi^ 

-*M&frioi'V7J]/F-*M5£lz&m\sXmmffi2 1 2-,ffi^-r?»o W&ffl 
E5 2{±. i£S5JS»[«C^i!l#S (OFDM) O71/-A^0-M^lfe 

25 feot^So mmtmmks ffim&f%m%&vx&*)-> ioowi^>^;i/ 
052 (a) ->>7}f;i/(5iwM©/w bm-^, ?—#mm 
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05 2 (b) 0 7l/-Att, 135 2 (a) ©7 V— A^^|bI^|^^>^;1/ 

1215 2 (c) CD?]/— A&, EI5 2 (b) ©7 b — A^^OS^Pff -#^^[1 
25 X\ »WI^7 ; -^M^-tC^rbT^»^^^>^©^^tL^o aut» 
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zn&o m?u£. &mm-B®ffipfr&; ^^\z.^xwm^\yx b£? 
Tz&xte^cD&mtm^x L&otK ^mmxmtnt^mm^omm^m^. 

kmscr^fc&Ds ffiM^-*^£^T^ii£n^>>#;v©*&^bT^&o 

(HW^2 3) 

15 B 5 3 fck #fM©7B«i 2 3 ^g©«^^^-T ETC* 3 o 

mM*ij«5 3oi^ mmmmtejfovxmmj3Wi<Dwr)Wk?L "&m<Dffim 

&i?5o IP*k »JW5 3 0 lfck ±<f£«5 3 0 3 A^-fe^^^ilff ^=ff 

5 ®> (Dmmmmwxji b &«^tc teu n^tm i o 3 ^ a^j b fe-eis 

20 <I*^£{k MJTO 7 0 1 -xtB* U £ 6 f-§4» 2 0 2a^i t®« 5 

^^^v>g©^«$ij«-^*tB^-r^^i: i fe{-^f^7 0 5^mr3--rm.m 

25 £^:D&V>g©^«»I«^£fcB#-rSo «Ji<Z)^St:o^T^ t4i 
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*Biatt*«oTaMffift©isiJh*iaa**#A&nao 
±>fi«5 3 0 3it m«© w -^mrnxm? l i £ D±te^$)fe^w 

(i) mmm^x&z>m.mmw&^3-3- v^^mm^v-^—hvx^^^^o 
( 3 ) 77u ^— s> a ->t^mm(Dmmj3^^ t vx s £5 * 

mz, .05 3 izTF-tm&mmmcDmmz-D^x, ms 4&m^xmw?z 0 

OT<£tB*-r^o (s*© (i) > (4) ) -jj±tfLm&frt>-te*x.v^4m. 
m*mm b&v & a izmm®mm^&m£ti& ts mmmm^ffi^ >; ^ 
mmmiztemmm*iffc>tz^ «t a taut • sflM«wfli«m*-r *o (ei^© 

25 (2) , (3) , (5) ) 

nrnoMm i o^fcin^T. mm #jwsi5 5301^ ±wa 5303 
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5 0 2^MfiP7 0 5©fiJWW»*ON/OFF«fcUfc^ ' £*l 

fcPS 5> "Ts 2 0 2tfe f±£i«gfl 7 0 5 © h*t> fr#fie*©3Hg3S«©gE 

laifc^b i 5 2^ H7t:^b3feafli««K:^ 

10 (HJ(B©^« 2 4 ) 

^-r3&©-r&& 0 

i5 5i±, #H5fe©7B«l 2 4 fc^SaM^ST?* 3£H1^S 5 5 0 0 ©$ff£ 

15 5 6 0 0©*tJ5R*^"ria"C?&So 

Il5tMiS5 5 0 0 to^t^t^o 

«g|5 5 5 0 lfck f|2^— l^9«JfcffitbTft^l'^05 : -t^;V 
ffiffl«Hi«-&Bfc*B5 5 0 2-NtB^-TSo 
^*«B5 5 0 2lt fe»M55 5 0 7 £ D bfc&W^^flMBfcfcft 
20 5 0 1 #>£>A:ft bfc^liM-^^C^m^WtitlSo 

$£M«B 5 5 0 3 fck 5 5 0 2fr6XA bfc^£OT&ra««gfi&RV 

T>^±5 5 0 4tis ^•TS^JOOTftJfe^-rSo 

25 7±mmm&5 5 o 6^m*-r^o 
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&m&m&5 5 o 7fck T>^mst.»mB5 5 o 6^f,x*u^^>^± 

5 ^fifctofe^fifcffiS 5 0 

gf$Sf 5 6 0 0£ovvtifcBjrr&o 
^>^^-5 6 0 1l±, §teRFM^£gte6&5 6 0 2^ffi;b"rSo 
g{tg|3 5 6 0 2li, -7>zr±5 6 0 1 tT§ibtA7Jbfe§f RFff § 

mjjmmj&xFmmkmmghTmmffis 6 o 3^m*-r^o 

10 5 6 0 3 t± N 5 6 0 2<P&AA bfc^-V^HB-^felfiH bT 

^•^^;i/a8a#-^*7 , >5 t ^«CtfttHfiU5 6 0 5 t;ty77 5 6 0 4 -sffi^? 

15 /^77 5 6 0 4it *tM5 6 0 3 if 5> X± bfeft^MIli^^- 

wfcfi^? bxsg 2 5=-*— * ^m*-r s o 

3&g|55 6 0 6^ffi*tSo 
20 JfcifcgB 5 6 0 6(t TV^flSSfcl&tM 5 6 0 5 frbX* bfcr^^fiMR 
flMR*«F^fbU ^^bbfc^>y^«»M«©^#3fftJt||lEbfc|g**t|!ll 
^M^— *£bTfcU2r-r3o &;ib\ 5 0 0MS«it5 6 0 0© 

25 *#6^©feJift«M4fc:flWR*fia-r*»^> 7>r^f,ttl^^n§fi^ 
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m-&z>&5imfeir2>z£%m&T:&%>o £©«* mmnmt 

Z <D «t -5 ^ *HSSCD^ 2 4 OfflM SSSVSi ^rAtiilK, -hfB 
£%0?&]K 1 ®3Mftfci&n*.Ts -^figfiP 5 5 0 2 fcMBSglS 5 5 0 7M 
ibfeilr-^i:»5 5 0 l(-Tfe«W5 5 0 7 £fci:J!|&3^il 
10 «fc t> $|| bfcH 2 ^-^ t: U 5 5 03(i, flfcffi. M*S* 

15 fc^fc^aaiftjgfiSEWfcbfc^ itut:i®e.-rx mmifimK&mtt'zb 
&ffigm> mmmm, pwm. pam, t»iti, cck (compii 

mentary Code Keying) ^if^f i&ti^o 
(*BM&©«8»2 5) 

20 *HJte©^)H 2 51^ fiSMLai b fcSCgSt?- - v * ^ Off ^ i-^>^ 

*s*bT7>^^«««#a*»E^-^tbT^i)ffl-r^*iKraf[^-rs* 

EI 5 7fck *H«SCD^JI8 2 5fc^§51M^fiT"$)^^{B^®5 7 0 0©*|f& 
25 5 8 0 0©«l^*^-rEI^*>So 1215 7 WEI 5 8 £;feV^ M5 5R 

OT5 6 iira — mi$-e$>&ffifrM±m— <Dn j %&tt\sX : z<Dffi.wi±&v&~tz>o 
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o 

ifc»fiP5 7 0 2&, &fl93S5 5 0 lfr 6A#bfcS8 l^—*"Cfe3^-**->V 
5 s — ^ilifetfe^*&*AfiP5 7 0 1 A* Ufcf t *;H:»JiSt5i£i[«ft 

5 JHttflMSttMAffi 5 80 1(i, 5=" -V */l>»#©lftrfcW**WW b T^lfeiJcgp 5 
8 0 2^m^t"So 

3S*&«8B5 8 0 2tefc, teMf^W5 8 0 1 frbXtl Vfc^**)l'K:ttJfo 

Tz&wm^t&mmG 6 o 2 tpbxjjisit&mm-z & 

brnfaWLVT-^^Mm^'lMMfflS 6 0 3^tB;bir£o te&s mm%iW5 7 0 
10 OM^i^f 5 8 0 0 g«^J©fSfc> t) \ZT>^±$m.*m\^Z> 

^flfio^iK i mrgmowm 2 4 ©sajRfcjn^TN -s^sb 5 5 o 2 

20 f§£P5 5 0 7CTrsibfcI lr-^ h^lM 5 5 0 1 tTfelR^WIfiP 5 5 

o 7 fct±j*3&;*a»efs;ic: «fc b2mvx&wwm\sitm2y : —* ^*mu 
25 *mm<DBm2 5 fc^rfck T^^-tB^^tftffl^as^-rsi: 
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ttttftiL mum®, pwm, paMs m&mmgm^ cck (compii 

mentary Code K e y i n g) £> ti%> 0 

mmommz 6) 

HI 6 8"r^-r>>X^ATi±, &3ft&m 6 8 5 2 ^^bTffi#Sg*A 6 8 5 0 
hlU— fc*Sj®^*LfcalB*fi}5|SB 6 8 5 1 fcT?&oT^3o g|6 8-&±ffl 

10 — W$Z"e&&b<Dt Ut^lfc^ ^O^^fc^V^Tttra— 4»*T?*Si&St± 

ai«a{s}3fcA 6 8 5 0*«ktKlflW&5|5B 6 8 5 1 fcov^BMIl?-*.. 
15 &gB8lJ6 8 0 2fck 5 s — £2 (i2r-^) £ A^7 bt^OWf^i 

ff a «t a fcjt^©s3tfTO£?Ti\ ^sr F^^ta^-r^o 
20 ?-**)WPgm 6 8 04& smm^ip ^mm \sit&mm&\*i vxzti 

SMtflfflW 6 8 0 5 ^ffRFM-^*X^bT> *©teifc»ftft*-**;p 
fl?#f£B6 8 0 4 tztittj-rzt.£b^ 2^ffi^7t-^, 0 
R F dP 6 8 0 6 (i N ^{f RFff-^^T>^^-6 8 0 7-\ffi^1"§ £<b lc N 
25 7>r^6 8 0 7 T^ibfetf ^A* UTgtW 6 8 0 5^SiRF 
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7-f«yf6808i^ ^ j r*)v-&j$ffl 6 8 0 3 izm^-r^mm^^mm 
3SIRU Hi^-r^o 

5 %\\m^> 6 8 0 9 MJMs-^X* U 6 8 0 3, *;i/fl? 

*fSP6 8 0 4. §ftmM6 8 0 5> X-f 8 0 8©flfflW*ff"5o JW*«J 

(g*fr^ a»sa»©ifl!5£*fT ■=» fc t) . mmcD&M 1 & t*^ia«4©iifs^jn^^ b 

10 *T?o 

3£SM^#©S¥«B&B3«bfcEI6 9l3"OV^ra-rSo EI 6 9 EI 6 8© 

u^t'tt #glHA©Mi±#io&U «jf^©M{-^v^t^-r^o 
^-^ (5r-# l~n) %A^7bfe^BlfiP6 8 0 2 fct^tL^ft^fo^S^— 
15 **»£&9Hg-#l~n<fc£*ftU ^^^;V^SP6 8 0 3^t^o 

;V^SP 6 8 0 3 MmU 6 8 0 2 •frt>$fflM*$ : &X±'*%> t h & 5 1 - 

**;MS¥*rSP6 8 0 4*^5 L tW7^-^^7>r«J:bTAM 
So ^*:M/fl¥*fSB6 8 0 4(i, 0I^M-#aRFgP6 8 0 6Tg«bfc^M 

*;u^BKaj6 8 o 3^£mt)-f%>o 
25 ht^mmm^Mm-r s r fsb 6 8 o 6 -stts^ u - dTm#±§"i@ 
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15 £X'vimx~&z> 0 tatx-izmmmmi 7T^Lfej:a^ l-^otiifw 

^lit^Ti^^O fcfcS«k5fcM#?-Sfcv>"5#5£©:»£\ - fcjfcWfc-bT 
(K 0 ) ©ftWOTt:— »*W bfeSfeWMi^- 1 ~k£ x [Bl^^-^iS h b 
T (0. 0) OftilOTfc— *«fSbi«ilHB^k4- l~n£$tfflb-W3£: 

20 &Vv»^ T^^THRBt*^* — >8fe^ttM5atbT*^^tl*n^aEBifc^jifi; 

•r s ^-^ 7?^j d & z t xmmifi *smx%> & 0 

H • W (x) = x (3 4) 

4"e©x{*-^ii-ctt#^mfi-rs^T-feDs ASK-e&tirai 

Z o LTteM$iXtcmmi±, teffl&m6 8 5 2^ltIM«*B 6 8 5 1 
©7->^^-6 8 0 7t§i^Wo £©OTfcfc*-**;i/£-J5fc«&6 8 0 3 tio 
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Srx = H-W (St_2) -St_l (35) 

Srx = S t_2 • St_l (3 6) 

8&3 6-£^£*lfcil^ jMflSifcB 6 8 5 1 ©g^fc&V^ —&&mm 

EI7 0i£, 12 6 9 ££D:»#^fc^b;fc 7 0 5 0 ~ 7 0 
15 5 2id{f-^©n>^^^— ^3>£§Bx£bT&3o 

M^7 0 0 2fci. ^*;i/ffP*f8B6 8 0 4#J¥tBbfc^*;Wl5^ 

ci--r% -W^QPSK, z:&^iE£ASK^bTMrr£ 0 if 7 0 
25 5 0 alt QPSK©=i>^^lx— ^> 3 > N -ff-%7 0 5 0 bfiASKcD=3>^ 

3^*;H^?££B6 8 0 3T°i±. mmfemffi7 0 0 2frt>&3)$tltzT>^j- 
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ace' t 'mark' X*&, t&m ' WmtbrnteZtz®, — «lIWf#4 
^(Dm^r^mLX^tz(DizMLX, ^ti?ti<Dmfrmj-mmm^Xte8-o(D 

ZZX\ — lk&mm-^r<D 'space 5 . 'mark' i3^fTS^>^^ 

ft 7 0 5 2 fcfc. mmZzm 6 8 5 2 ^7>bT®fi«*B 6 8 5 l T^g^ti, 
feff-#^^LT*5f)> ^3 6T^^tlfect5^ N QPSKfcASKtlll 
fe8-APSKif©J;9{^§o Mi§6 8 0 5fc*. te*g£;f&$rr£ £ 

15 3o 

(mm<D^m 27) 

20 *»c73^2 7{i N ±&m(Dmmiz&^x%MmxcDmmmm<Dfflm%:?f 

ins 9{±, mmmmz i\zm^^>mm^^^m\^r^<Dx^>^o 
mmisx^^te, mmi^A 5950 tmm^^.B 5951 #^£$8^1135 9 

5 2^^bT®M^fToT^^o CCTs jlMSffi^A5 9 5 0 tMimiM^B 5 
25 9 5 1 &|H|-©;|g/&-£*&oTV^o 

MM«A 5 9 5 0 ^OUT^-T^o 
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mm& 152(1 sift b^{f-^^^bT^MR Fm^T 

iiM$'jm4 7oiii mmrn i^mm ^ 1 5 2Aii»f^^, 

fitWl 5 O^SMMWM-l-^ttJ^r^o £2^ giWl 5 0 

sftbfe^ff RFif^siw 1 5 o^m±fr§o 

$?g|3 4 7 0 1 m^oi?^ ^ti(^P^.TJiM*^©n v> MM^^ 
15 LTM£n£*l3o K£gfrfcM«$iJI«4 7 0 111 ^sflWS^g 

JiLhCD«J&£S^T. al«^JlI{30V>TEI6 l^ffllMPltiit^o 
20 5£T-&&W 

(0) *»fb 

il«*A 5 9 5 0*3ct7jfM^*B 5 9 5 1^, m«AB#^MfSli^H$ 

25 (0. a) N (o. b) ±{^[»^^g(tfeM^itt^^§^ mmm*A5 

(1) -fe^iTflWEBtt 
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(1.0) mmmmA(D77"V&-i'a>&±fcm^3ra-Tmm£ : £tl%: 

(i. i) mmmifcA<D±im&**3-7mmE&&&tirz£-s mmm^M 

5 (1.2) Ii«*A©Hai[it^a7lltIt3-7> K&gttS ils 4f 

(i. 3) jfifim^BcD^w?^ **r3-7m.m^>Y*%m-$-z>h, 

10 *A^tSo 

(i. 4) mmw&A<D*mM"c^ j t*3-7mmm&&&m?ztfcmm 
15 (i. 5) A«wt^Bo«3Sji-c^ ffiw.m.m?i&&m^Tfe$kistitt* 

(1.6) ®#4^ B J±MJ1 *?,ti}A^tlfct^a 7«i^, y 

25 flfe(iMff^5(5A*^^lfSfii^B^s©«-§-%^b-tV^o t^a7lf3V>K 
^fj^n*^ (1. 2) N m^©HPi (Tguard) ^^-fe^i^ol^ 
*A j eHttffl«l^-^i:fc4)fcSM$tt* (1. 3) o ^©feMJi^-^^ffi 
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Tguar di±mm^<Dffi^&Mtt%fc&temi-t>tltcmm~1Z$> ?K —is 
5 T a c c e s s J±-te 3^ J-^SHW^^ > Fte&ftXsXfrblz^J-TmM 

^tm«ot©^ji£*t5 3 fcasqrti-c&So 
^.Tmrntmr-r^^xomrsx^^o mommomMx^^vx^^mt)^ 

mW^^Xm 7 2-74 ^rfflV^T^f ?>o 

w- s eara»« * & ©*fb & tt3£t$ t a mwcxmm b *= % ©t» & § „ » 

is (i^©^^$^^Wf±^>5K;i/^^^bTv^o^fe-fe^©Kf^J(t 

= o ) ©fejftJt^a* 1 itm&*.# hjit mf&o&MB&M t. <o 

20 ^b-rso 

. KI7 3x H7 4B3MffiJt*lfy — l^-h (BER) fitfc*©^ 
& D s a«ftfl3©^afttt 8 aft D © 7 > £01* — > t *5 £ Site 
SSK£^bfc&©-?:&&o El 7 3 T?t±li#j& J 0 . 2 5#5ft©il{f>K«l^^bT 
33 D s 074 0.35 <t5fi©jlM^*^ UTVM> 0 EI 7 3 "C \±±x 

25 ©jIMT*BER#0. 0 1 J^T^T$I*£>T V>£©£;tfbTN EI7 4T{i> 

A/ if ©MM"C BER^O. Om±t:fi*oT^So BER*0. 0 l&LTX 
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fd= (Smax/C) *Fc/Fbaud (37) 

Smax&S^MS^ C{±^ N F c li+t 'J TJ13$gfc, Fba 
5 udtt^V^l/- hj^Mm-e^^o £5 VX^foZfttzmZf d= 1/ni: 
ii^?.^^DMn/4~n/3 (^V^WftF^) fsfittT? 0 . 3 
^Tl^^h^So IPt» gSLfellftfrafe^tliT r e p 1 y< 
n/4 0»#;U£fig) iftg£*&3o i^tiiLANcM^ 

T^-^o mn^<DWckW>mn.&*. 3 0 km/h, U Tfflmk* 2 . 4 5 G 
10 HzttS^ S3 6^?,Treply§iJ£t§fe«)OttWf,tl§o 
(f d^Treplyt^Fbaudfciot^ixSfe^ Fbaudli 

*s^£n3) 

Treply=C/Smax/Fc/4 (38) 
JtfB=fef^£-ftA-r& T r e p 1 y *^3 . 5 ms &T~Z&2>m-&lz^m. 

15 mFam.-e<z>m.m&wmiztzz> 0 

^fr^TDD (Time Division Duplex) MMtc^v^ 
Ta c c e s s frlzm(Dmmt$*frt>CD'7?lzX*m±-t2> Z £ffi$hM&)X~ 
^SoIP^Tac cess£Trepl y<k\) "fe^^&fit (itt.z.l£ 1 Oms) 

£ aw -r s £ a £ ±$[ji -tfum-t & ^ ^ *s% 7L h n & o 

fE^-rsi«^#v^^ ^11(1. 3) . (1.4) ^fJlt^i: 
-e> # < ©M#fc{K^£&^&T*§So ZCDWiS, ft^fcTa ccessi 

(0) lOT-fb 
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(2) ■te^o.T'flMRSfll 

(2. 2) 3lft«B©WJlT(± N ^^a7§i3T> K^sit-r^h. 

(D^-?>}*%m±frto?(2 . 4) (2. 5) fcfc^go — ^_b{ijlT-^ii^tbfe 
ti« ( 2 . 4 ) te^FWo ) 
(2. 4) M««*BcDJittjI^{i:. ««^&©ti$SS^33T> K£§tt 

( 2 . 5 ) ii^b o_bf£jiT»{^ -fe y h htzmmt t & icm^^-T 

( 2 . 6 ) MM4S*B ©!|)Ilt♦^i^ ( 2 . 4 ) TJi^ bfefs^^ * — # 
20 (2. 7) MM^*A©WjlT'{^ MMM^^fflV^fE^^t^fc-k^ 

(2. 8) mmm*A®±&mimmmfrzm*£frfr j bic3-7mm%:. t 
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te*^Tmmm*ififcmmmfem^££. ! btemrzti2> t (2. 2) , 
— -fe^a-TiiM^fT^n^ (2. 6)0 

?K TreplycD^P^^iJj^^^^j^^ (2. 3) lz£ 

10 o^T|2I6 3 £ffl^-tfi£BJ§-r£o 
(0) WMlh 

mT&OttlMlk tm— (Di^m. %ffOo 

(3) mc3--rmm.%m 

15 ^mij-r^ 0 

(3.i) m«ss*b ©±^ji{i-fe^^ -rmm^mm^^f^ mmm 



(3. 2) MM^*B©WJl-?r^ t^a7»T>F^it§^> 
20 (3.3) MM3f&*B©MJ!-m. f» Igipii^^gfS-r^ ±tf.mte 

m^(D^^>b'^m±nt>-r(3. 4) (3. 5 ) i*^<> — ^aws-cms 

nfc'lt$rc&*U£ (3.4) fca^go ) 

( 3 . 4 ) msi^b <D±fam-ziz, mmm-fr £> ®m > f 

25 T77'J>r->3>i!pM4AW, 

( 3 . 5 ) ilM3S*B ©±te/f T*{^ -fe y h bfc'ltia^ £ & fc<HfTO^^ 
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(3. 6) mmm^B^mmxit, mmw-tv bistittz£&mmi&&=i 
( 3 . 7 > n«* a ©wtit mmrn* b torn tomm&rmsa & 

( 3 . 8 ) mmi^B <Dmmmxi±, Tmrnm^^mt^ tfcmm 

(3. 9) mmm3zACD®mm-ci±s mmmm*>m&m^xfcmgixtz j t* 
(3. io) mm*$3kA(D±imi±mmmfrbm±i$ftt^*^mm*, 

mmmmxm&vtz ^i-tzmmmmmm ztix^zfrcDmm&i&mtem 

^^§= £(DmteWi^ ®6 0J3^£;H-r^&J;5J3i:{&Jl4 7 5 ot©i 

Si-*5^T^l^.« ( 1 . 0). (2.0), (3.0). (1.6), (2. 

20 8), (3. l O^^ryrtr/y^avtiMgti,^ 

25 mmmm 2 8 ) 

■*.mM<DWtm 2 8 & s 17,18 T-a^BJ Vtz&W* £ 5> fc&31 b 
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M{f^*A 7 7 5 0 t?l«*B 7 7 5 1 fcfcf-^*;i/ 7 7 5 2 S^ttfi 
Mfc^W-So at«*A 7 7 5 0 !± 1 O0^i7>r7"i?^, 

£-f\ 1I**A 7 7 5 0 fcov>tiliit3o 

&mS7 7 0 1 fcfc^-# £ A* U ^tu^^iibfc^iiM-^^ttJ^t-^o 
10 9="^^;i/^gP7 7 0 3li&BSte^fc^**;W^*— *&JBlvc-&/#U 

mmm^mmu 770 4^*t5o 

^±7 7 0 5^tH^-r^>o 

Tl/^±7 7 0 5(ilMRFHf^MU ^bfe^RFM^gii 
15 7 7 0 6^^0 

§MgP7 7 0 6li7>rt7 7 0 5 frbXil UfcgiRFM^f)^ 

WE-^&^-**;i4ft^SB7 7 0 7-v{±J^7-r^> 0 
*-**jmm&7 7 0 7{±g^g|5 7 7 0 6 & A* Lfc^-;*^> 
£>£^*;i/7 7 5 2©43M4£8U£u ^^**;M*«&fcH;fc?-3o 
20 ^ *;i/$#fgfi 7 7 0 8 ttif^* *;M**fc.7db U m^©»«f ^r^^ffl 

m^, mmm&B 775 u^^xmmir& 0 
ss« r Fm^&mmm 7 7 1 o^awj-rso 

25 7 7 10 fcfcSWt R F{f-5§-fr *;t> KM^JIt^s/ 777 

7 1 lAffiAt^o 

^7777 1 1 h*OT-£— BSflMS.U Bf«W?M«W- f 6 Ufc 
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0mm-^mn^7 i i 4i±^*;i/7 752 £^-r&fc#>©#Mt^-& 

5 te^btH^TSo 

T>5=-±^ra7 7 1 5&#MH^£A*U cn^31tR^nfeT>^^i- 

770 g^m^-r^o 

10 dC-^s mimfeWim<D^^*)l&h. K h2. h3> h4-ei^tl§ft 
h'J^XHh LtfiSa Mff^A 7 7 5 0 immm&B 7 7 5 1^ 
' ^©#M«^-$:fflVNT{EiS^Ji^-r§^ d©t^il«$g;fcA7 7 5 0 #ilfW 
**B 7 7 5 l©*:P>^£©«g(£8!lj£-CgS,fc5fc^ ^©^>^^-^ 

e>ie^bfc{f-^<fem*-r^o ccifi^ ^©f$ittLTB$#§ijT*#Ms-^£ffi 

15 ^-r§%©i:-r§o ^9n^tt\ MMSfsr^Afcthl, h2. h3> h4£ 

sa^-r s ^ £ # wt£ c & & 0 

HUIEk #^{f-^^a5 7 7 1 4^^m^^tvfe#Mfg-^^^>^^3StKgP7 
20 I«A-elt 7>Tt7 7 0 5 T*±f3#Ms-*§-£^s 1T3 t^fRFfl 

;ni^7 7 o 7i"i^-^^-> Ym^xts ^mm-^^m^x^^^ju 

^{fi/^E 0 ©43^^ h;u£:^{g#0©-t?P^ h;i/^i3^T"$§o £d 
-^^^ h;i/£v l~v4s v h;K v 2 ~ v 4 £-tf h;K 
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'^miM^^tT 2>o ttz^? hM8H*vn= (vn l~vn4) (n= 1 . . 

7 7 0 1 It 4 ^(Dr—* U ffife(D$mX&,£.W\ *> ^WOT 

im^s d 2 ~d 4 &Wk®&mm-%£.irZo ;^77lt7 7 02 4 %m<D$L 

m&<094 A7Dy b ^*5V>T> *;i/^J*«B 7 7 0 3 fc* 4 ^J©^11« 
DS 1 = 2 (vn 1 • dn) (3 9) 

J^TIH^tlk#i^-f AXPy Md&Wt. ^^^;^^§P7 7 0 3 tefc^SS 
15 te-^d l~4&A*UOT©8IJf&fT5o 

DSk=E (vnk-dn) (40) 

id L-rtB7J*tifc4^-f AXDy h^Olii-^fc fc»i&7 7 5 2&7>. 

btii^B 7751 x*&m£ftz>o mmm^B 7751 oistm^mtomm 

20 0 iz&^X^— 7U^> Fm-^tem&ZtiBlJZti&o ^— XA> pffire-fct/ty 
7 7^7 7 1 lCJ;ot-«?Wo £d-efcj:4*>f A*ny b#x4 7- 
>^^-^J-fl 6®^9 7 7ife*ffiUt*5 8 ±fBtJj#tcfcoT4^^ AXD 
y h#\ ^s?77S7 7 1 ltii^feif^Srx 1 1~44 ftZo 
ft^Hihl~h4> ft*;Wl7^-^lvl l~v4 

25 4, ^fSfs-*S-S t l~4&ffllvtJ^T0«fc-5fc*SI"C£So 
Srxjk = hj • 2 (vnk-dn) (41) 
d<rT% EI 6 8tc:EI^b^:<to^N Sr j=Srxjk ( j = k v j = 1 . . 
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4) <Dm-%te-=>^x&m-t& tiZo 

S r j =h j • 2 (vn j • dn) (4 2) 

££-£D& [d 1 d2 d3 d4] Tf*« ( A T{±A©Ss®fr^J) o 
5 2 S r n = H • V • D = Ad 1 (43) 

J^_t© J; a &tfcf£fc «fc t> . SMtfl* A 7 7 5 0 #3£M b «fc -5 £ UfcralM^ 

wp<Dfflmnzmmm3zB 775 i4>6afl**A7 7 5 o^&*j$ti%> 

15 ?K tffck&MMWcA 7 7 5 0 frt>m.mWJ£B 7 7 5 1 ^tB;*7£ 

tizm^*mvx\,^&o 

£*b£o #HJte©7l2JK"CJ4N N^Pf h^M««B 7 7 5 l©!P>^:h 

wwr?£#-r s ^tfe^ busb© si a # 7 > ^ £ s tt 
20 &m^fi*w&\;X^n&ztiizffl.^>fc<b(Dx*i±te^o Ei^i-^Lfcp i~p 4 

®#£$3fcA7 7 5 0Oft^l/«^7 7 0 7 &fK»£3#^-T3o ® 
fit iffcfcA 7 7 5 0 fck ®>EatlS*ff "5 Hfc 4 ^©# -f AXD y h LT (D 

S1-DS4)S4 OT"#^^tt^{l#^M-rS^^T% ®E51«t±fftotL 
25 So 

^©B&Et-fiH^ jMS»5|5A7 7 5 0fcj3»S7 , >7 i ^-7 7 0 5 ©gjfc 
lx M«Sg*B 7 7 5 1 tm7>ft7 7 0 9 ©S3fc«£ 4 i: 
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£iik 3l«4S*B 7 7 5 1 ©SK$fc£ni: bfci: |m<n^ Di^© 
^MfiT^^JI^^©^^., m#2JBU:T?**»6\ n©-5t>k (k 
<m) tfe5J;a!&7>rtS^fiV\ ffe©ll^©^ig^bfc<fc5&^E 

d©$l£ s *.m&<Dl&&2 8&m^2>Z£X\ Ty^-j-^mWL (m) 

v>Mfs^** s T>^^^ (n) (D^mmm^nvx, m^-m&tamm 

10 3o 

ULtBBHJl bfc J: -5 (3s *#g0J§fcr te*tt««Sfc'liS bfc^-* ?) tHf 

c^*st?*SOT?x ^^^ilM^^^AO^M^-r^Ch^b^V^-k^^- U 

20 *Be«B*i±N 2 0 0 2^2^ 2 8BtB«©^fSH2 0 0 2-0 5 4 0 6 4. 2 
002^5M7B fcH!B©#JH 2002-132068 2 0 0 3^2^2 
5BmSR©^02 003-4836 4 < C©F*3^^d^fc 

25 0^±©fiJfflRT«6tt 
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'<$l^<\jT%> - ^t- £ 5 ^ 2 &j&f#iT3m^fb^£jMi-r & ^ h &m 

4 . ^^^;i/^(3^»fcMfB^<a^^^^^i-Sv^-J:b^1-Sit^®* 

15 5. Ii*S^J:©^t!Sv^l^T^§»If§MtSMfg§Hib> 
itu§3f5TO^*i^f£&. mffB^fM^ i: mmm^r h cD^IH^^^TtufBJt^ 

•?r-(j)shm 1 ^— * ^^JMffr £tbfc#M^— :7*;i/£fflv\ 

20 fern iy*-**mfrtii?z£-t:mzm i^-^^mmt^^t^wt-r^ 
&m t -r zm&cDfam 5 fB«4©ai{M^go 

7. tufB^l^-^^##IS^ HulB<E»^fi^|gfcTf^bfeHufB^ 
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8 . mz&mmMnfe^-mtz*. ^n^tit^mmmmm^^x^mm-^^ 

is^ mzfcmmmpm^mtexmm vtz^mmm izx mMm^mmt^m 

io st, mzm lfcmmmmfe^mz & bm^tifrMfemzm^xm i 

i o . mmm i amiggf^ tuiatg 2 smss* 1 e> sim £ ^cM-^m ^-as 

mzmm^mt, mm2immmmfe^mz& ^n^tz.m^.m.^m^x'm 
15 ^© mmm 2 jMtsa^ityiasg 1 ^-^ ttmmtz z.£tsx%?>£? izmm 

mm 9 fsi&©3!fHsy ^ ^ a o 

1 1. BuHBm2ii«^g^ mmitemmmmfemmz^QmbtitcLimmm 
t -r s m^(omm 9 tmvmm ^ a „ 
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